INTRODUCTION
Bedded barite occurs in a variety of sedimentary rocks throughout the world. The barite generally occurs as stratiform bodies interbedded with fine-grained, siliciclastic sediments or chert. Some bedded barite is associated with sedimented-hosted Zn-Pb mineralization (Large 1983 ), although in many cases there is no associated base metal mineralization (Orris 1986) .
Barite is also an abundant constituent (up to several weight percent) of modern deep sea sediments, particularly in the Pacific Ocean (Church 1979). Barium has long been known to mimic the behavior of nutrients (particularly Si) (Turekian and Johnson 1966) as well as other elements (e.g., Ra) (Chan et al. 1976 (Chan et al. , 1977 in seawater. This has led several workers to suggest that barite in oceanic sediments is the result of biogenic processes (Goldberg and Arrhenius 1958; Dymond 1981; Schmitz 1987). In some localities, a hydrothermal origin of barite is suggested, particularly for deposits near active spread-sion of the Nevada barite deposits within the context of Paleozoic rocks in the western United States Cordillera.
The present study was undertaken to establish a detailed geochemical characterization of barite-bearing strata and contemporaneous nonbarite-bearing strata within the Roberts Mountains allochthon. Specific goals include: (1) the description of individual barite deposits, (2) a comparison of the geochemistry of these rocks with similar ancient barite deposits, as well as modern and ancient deep sea sediments, and ( ). This study suggested that these barite deposits were formed by biological processes under anoxic conditions on the ocean floor. A similar conclusion was reached by Clark (1988) Al, Ti, Fe, Mn, P, C, and Ba are the major elements examined in this study. Al and Ti in marine sediments are largely derived from weathering of continental material, whereas Fe and Mn are deposited by seafloor hydrothermal vents (Bonatti 1975; Dymond 1981). P and C are deposited in sediments by biological processes. Both organic and inorganic C occur in deep sea sediments. The latter occurs as calcite, small amounts of which were found in <5% of the samples in this study; therefore only organic C analyses are presented here. As mentioned above, Ba can have a hydrothermal, biogenic or more rarely, a detrital source. Ratios of these characteristic major elements can be useful in establishing the provenance of a sediment. For instance, the A1/(Al + Fe + Mn) ratio is considered a good method of examining hydrothermal vs. detrital input because it is insensitive to biogenic input.
Ni, Co, U, and Th are the minor elements considered in this study. All of these elements are scavenged from seawater onto sediment particles that have a surface charge. High concentrations of these elements therefore represent a significant hydrogenous (precipitated from ambient seawater) component in a this study (fig. 4a) F (fig. 3c ) is particularly enlightening because it is one of the thickest sections measured in this study (11.0 m) and it contains a single, massive barite lens. The Slaven Chert beneath the lens is enriched in phosphorous and organic carbon relative to overlying rock ( fig. 11) . Furthermore, barium concentrations below the lens appear to be somewhat higher than those above the lens. (fig. 12a) . The upwelling of nutrient-rich water promotes high surface productivity. Organic matter sinking out of the photic zone consumes 02 and NO3. The resulting "oxygen minimum zone" impinges on the continental shelf and slope between depths of 100 and 1000 m. The bottom currents in coastal upwelling settings are typically poleward (Smith 1981) (fig. 12a) .
GENESIS OF THE
The scenario presented here for the Devonian ocean differs somewhat from modern upwelling zones such as the Peru-Chile continental margin. One of the primary differences is the manner in which sinking organic matter is oxidized. In the marine environment, organic carbon consumes oxidants in the order: (1988) , the predominant source of sediment for the Roberts Mountains allochthon was shelf carbonates to the east, so the amount of siliciclastic sediment relative to biogenic sediment was probably small. If this were true, significant amounts of bedded chert might accumulate at relatively shallow depths. Since field studies in modern upwelling areas show that bottom currents tend to move poleward, barite deposition would be expected on the lateral edges of the anoxic water zone.
CONCLUSIONS
The bedded barites in the Devonian Slaven Chert of central Nevada are associated with shales, cherts, and small amounts of siltstones of the Roberts Mountains allochthon. The two bedded barite areas examined in this study-the northern Shoshone Range (NSR) and East Northumberland Canyon (ENC) -have two distinctive depositional settings. The ENC locality has higher concentrations of siliciclastic sediment, phosphorous, and organic carbon than the NSR locality. The ENC deposits appear to have been formed somewhat closer to a continental sediment source than the NSR sediments in an area where biological productivity was relatively high. Neither the ENC or NSR barites are associated with volcanic rocks or mineralized breccias which might suggest the presence of a seafloor hydrothermal system. Major and minor element concentrations in rocks associated with the bedded barites suggest that hydrothermal input to the sediments was much less than detrital input. A1/(Al + Fe + Mn) values are generally >0.5, a commonly accepted lower limit for sediment dominated by detrital input. Fe/Ti values also indicate that hydrothermal input was low relative to detrital input. At both ENC and NSR localities phosphorous and organic carbon concentrations of barite-bearing sections are higher than nonbarite-bearing sections, suggesting that biological activity was relatively high when the barite was being deposited. REE data shows consistently negative Ce-anomalies, suggesting that these rocks were exposed to oxygenated seawater.
A model consistent with available geological and geochemical data envisions the barite being deposited in sediments near the O2-H2S interface of an anoxic paleoupwelling zone. 
